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energy markets

vehicle fuels
> EIA: Gasoline prices remain near lowest levels in a decade
> EIA: Price difference between premium and regular gasoline is growing
> EAFO: LPG and CNG fuels are somewhat popular in Europe

energy markets/production
> EIA: U.S. gasoline consumption grew in 2016, still below peak 
> EIA: Crude oil exports are growing since regulations lifted
> IEA: Conventional crude resources are growing slower than any time since 2000
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gasoline prices
EIA: Gasoline prices have been relatively low and stable 
from 2016 to 2017>

4Source: https://www.eia.gov/petroleum/weekly/archive/2017/170524/includes/analysis_print.php

https://www.eia.gov/petroleum/weekly/archive/2017/170524/includes/analysis_print.php


gasoline prices
EIA: Difference between premium and regular gasoline 
prices has doubled since 2011>

5Source: https://www.eia.gov/petroleum/weekly/archive/2017/170614/includes/analysis_print.php

https://www.eia.gov/petroleum/weekly/archive/2017/170614/includes/analysis_print.php


biofuels
RFA: Octane from hydrocarbon sources are dropping, 
while ethanol gives octane boost>

6Source: http://www.ethanolrfa.org/wp-content/uploads/2017/02/Ethanol-Industry-Outlook-2017.pdf

http://www.ethanolrfa.org/wp-content/uploads/2017/02/Ethanol-Industry-Outlook-2017.pdf


LPG usage
EAFO: 12 million LPG vehicles on roads in Europe; LPG 
fuel readily available in Turkey and Poland>

7
Source: https://gallery.mailchimp.com/f4df22d9b3167643f994c601f/files/4878f3f1-359c-499a-a73c-
66588e14fcbf/EAFO_NEWSLETTER_Special_Edition_Autogas_LPG_Vehicles_Filling_Infrastructure_APRIL_2017.pdf

https://gallery.mailchimp.com/f4df22d9b3167643f994c601f/files/4878f3f1-359c-499a-a73c-66588e14fcbf/EAFO_NEWSLETTER_Special_Edition_Autogas_LPG_Vehicles_Filling_Infrastructure_APRIL_2017.pdf


CNG usage
EAFO: Over 1.2 million CNG on roads in Europe; Italy 
responsible for lion’s share of CNG vehicles>

8
Source: https://gallery.mailchimp.com/f4df22d9b3167643f994c601f/files/53ccb353-f4f2-48cd-8ca6-
1ee4f272367b/EAFO_SPECIAL_NEWSLETTER_NG_MARCH_2017.pdf

https://gallery.mailchimp.com/f4df22d9b3167643f994c601f/files/53ccb353-f4f2-48cd-8ca6-1ee4f272367b/EAFO_SPECIAL_NEWSLETTER_NG_MARCH_2017.pdf


oil markets
EIA: U.S. motor gasoline usage near all-time high in 
2016, lower than peak in 2007>

9Source: https://www.eia.gov/totalenergy/data/monthly/pdf/sec3.pdf

https://www.eia.gov/totalenergy/data/monthly/pdf/sec3.pdf


oil markets
EIA: Removal of restrictions has opened U.S. crude 
exports to countries worldwide>

10Source: https://www.eia.gov/todayinenergy/detail.php?id=30532

https://www.eia.gov/todayinenergy/detail.php?id=30532


oil markets
IEA: Conventional crude discoveries and development 
at lowest levels in 15+ years>

11Source: http://www.iea.org/newsroom/news/2017/april/global-oil-discoveries-and-new-projects-fell-to-historic-lows-in-2016.html

http://www.iea.org/newsroom/news/2017/april/global-oil-discoveries-and-new-projects-fell-to-historic-lows-in-2016.html
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automotive markets

LDV market
> FOTW: 13% of vehicles worldwide are produced in U.S. 
> FOTW: Half of U.S. production comes from Ford, GM, and FCA

PEV market
> FOTW: U.S. PEV sales grew 40% in 2016
> FOTW: China is the largest market for PEV (by number)
> FOTW: Norway is the largest market for PEV (by percentage)

2
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LDV market
FOTW: Thirteen percent of vehicles worldwide are 
produced in the United States; half of U.S. production 
comes from Ford, GM, and FCA

>

14Source: https://energy.gov/eere/vehicles/fact-972-april-10-2017-thirteen-percent-vehicles-worldwide-are-produced-united-states

https://energy.gov/eere/vehicles/fact-972-april-10-2017-thirteen-percent-vehicles-worldwide-are-produced-united-states


PEV market
FOTW: PEV sales increased 40% in 2016; BEVs are over 
half of PEV market>

15Source: https://energy.gov/eere/vehicles/fact-974-april-24-2017-plug-vehicle-sales-increased-40-2016

https://energy.gov/eere/vehicles/fact-974-april-24-2017-plug-vehicle-sales-increased-40-2016


PEV market
FOTW: China has the highest number of sales of PEV in 
the world>

16Source: https://energy.gov/eere/vehicles/fact-976-may-8-2017-china-has-highest-number-sales-plug-vehicles-world

https://energy.gov/eere/vehicles/fact-976-may-8-2017-china-has-highest-number-sales-plug-vehicles-world


PEV market
FOTW: Nearly one-fourth of vehicles sold in Norway in 
2016 were plug-in vehicles>

17Source: https://energy.gov/eere/vehicles/fact-977-may-15-2017-nearly-one-quarter-vehicles-sold-norway-2016-were-plug-vehicles

https://energy.gov/eere/vehicles/fact-977-may-15-2017-nearly-one-quarter-vehicles-sold-norway-2016-were-plug-vehicles


topics

energy markets
automotive markets
technologies studies
environmental studies
consumers & opinion surveys
policy & business studies

outline

3
qar

18



technologies studies

vehicle technologies
> FOTW: Fuel economy has improved as new technologies have been 

introduced to vehicles
> VTO: Lightweighting benefits can be amplified by drivetrain downsizing
> UBS: Chevy Bolt less expensive to produce than expected; EVs can be 

profitable for OEMs within a few years

electric grid management
> SEPA: Utilities are interested in managing PEV charging
> Warwick: Using PEVs for grid demand response can potentially increase 

battery lifetime

CAVs
> EIA: Connectivity and automation have potentially to change energy use
> UIUC: A single AV can dampen traffic waves and improve fuel economy 

for multiple vehicles

3
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vehicle technologies
FOTW: Fuel economy has improved over 3 decades in 
spite of heavier vehicles and improved performance>

20Source: https://energy.gov/eere/vehicles/fact-969-march-20-2017-new-vehicle-fuel-economy-has-improved-33-1980-2016

https://energy.gov/eere/vehicles/fact-969-march-20-2017-new-vehicle-fuel-economy-has-improved-33-1980-2016


vehicle technologies
FOTW: Gasoline direct injection reaches half of LDV 
market within 9 years after first significant use>

21Source: https://energy.gov/eere/vehicles/fact-978-may-22-2017-new-technology-penetration-light-vehicles

https://energy.gov/eere/vehicles/fact-978-may-22-2017-new-technology-penetration-light-vehicles


transmissions
FOTW: More than one-third of new transmissions in 
2016 had a high number of gears>

22Source: https://energy.gov/eere/vehicles/fact-979-may-29-2017-more-one-third-new-transmissions-2016-had-high-number-gears

Transmission Speeds for Cars Transmission Speeds for Light Trucks

3-speed

4-speed

5-speed

7+

CVT

6-
speed

https://energy.gov/eere/vehicles/fact-979-may-29-2017-more-one-third-new-transmissions-2016-had-high-number-gears


transmissions
ICCT: Automatic and automated manual transmissions 
have grown in popularity in heavy-duty trucks>

23Source: http://www.theicct.org/market-penetration-HDV-fuel-efficiency-technologies

http://www.theicct.org/market-penetration-HDV-fuel-efficiency-technologies


materials
FOTW: Use of lightweight materials has increased in 
the last 20 years>

24Source: https://energy.gov/eere/vehicles/fact-980-june-5-2017-use-lightweight-materials-has-increased-last-20-years

https://energy.gov/eere/vehicles/fact-980-june-5-2017-use-lightweight-materials-has-increased-last-20-years


materials
VTO: Lightweight materials potentially enable cost 
reduction through drivetrain downsizing>

25Source: http://dx.doi.org/10.1007/s11837-017-2330-x

http://dx.doi.org/10.1007/s11837-017-2330-x


materials
UBS: Chevy Bolt teardown shows reduced steel and 
iron usage, more aluminum, copper, and graphite>

26Source: https://neo.ubs.com/shared/d1ZTxnvF2k/?ReillyBrennanFoT

https://neo.ubs.com/shared/d1ZTxnvF2k/?ReillyBrennanFoT


battery technologies
UBS: EV powertrain 16% cheaper than similarly 
performing ICE powertrain>

27Source: https://neo.ubs.com/shared/d1ZTxnvF2k/?ReillyBrennanFoT

https://neo.ubs.com/shared/d1ZTxnvF2k/?ReillyBrennanFoT


battery technologies
UBS: EVs to reach profitability for automakers by 2021, 
surpass ICEs a few years later>

28Source: https://neo.ubs.com/shared/d1ZTxnvF2k/?ReillyBrennanFoT

https://neo.ubs.com/shared/d1ZTxnvF2k/?ReillyBrennanFoT


battery technologies
BNEF: Global battery manufacturing capacity set to 
more than double by 2021>

29Source: https://www.bloomberg.com/news/articles/2017-05-22/move-over-tesla-europe-s-building-its-own-battery-gigafactories

https://www.bloomberg.com/news/articles/2017-05-22/move-over-tesla-europe-s-building-its-own-battery-gigafactories


grid management
SEPA: Utilities are looking into management of EV 
charging to minimize stress to grid infrastructure>

30Source: https://sepapower.org/resource/ev-managed-charging/

https://sepapower.org/resource/ev-managed-charging/


grid management
U Warwick: Using PEVs for demand response for 
electric grid can potentially increase EV battery lifetime>

31Source: http://www.sciencedirect.com/science/article/pii/S0360544217306825

http://www.sciencedirect.com/science/article/pii/S0360544217306825


CAVs
EIA: Automation and connectivity have potential to 
drastically change projections of LDV energy use>

32Source: https://www.eia.gov/analysis/studies/transportation/automated/

https://www.eia.gov/analysis/studies/transportation/automated/


CAVs and platooning
NREL: Most platoonable HDV miles driven by small 
share of vehicles, indicating opportunities for early 
technology deployment; significant opportunities for 
platooning along corridors connecting urban areas

>

33Source: M. Muratori, NREL



CAVs and traffic flow
UIUC: A single AV can dampen stop-and-go traffic 
waves to improve throughput and reduce total fuel use>

34Source: https://arxiv.org/abs/1705.01693

https://arxiv.org/abs/1705.01693
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environmental studies

emissions
> EIA: U.S. transportation sector CO2 emissions increased in 2016
> Google et al.: Mobile sensors can be used to detect air pollutants with high 

resolution
> ICCT et al.: NOx emissions are nearly 50% above regulatory limits worldwide

water consumption
> ANL: Hydroelectricity is responsible for half of water consumption for electricity 

generation

4
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CO2 emissions 
EIA: Transportation was only sector in which CO2 
emissions increased in United States in 2016>

37Source: https://www.eia.gov/todayinenergy/detail.php?id=30712

https://www.eia.gov/todayinenergy/detail.php?id=30712


CO2 emissions 
IRENA: Countries outside the G20 account for a 
growing share of CO2 emissions from transportation>

38Source: http://www.irena.org/DocumentDownloads/Publications/Perspectives_for_the_Energy_Transition_2017.pdf

http://www.irena.org/DocumentDownloads/Publications/Perspectives_for_the_Energy_Transition_2017.pdf


CO2 emissions
UCS: Reduced emissions from electric grid lowers 
emissions from EVs; average EV comparable to 73 mpg 
ICE

>

39Source: http://blog.ucsusa.org/dave-reichmuth/new-numbers-are-in-and-evs-are-cleaner-than-ever

http://blog.ucsusa.org/dave-reichmuth/new-numbers-are-in-and-evs-are-cleaner-than-ever


emissions 
EDF, U Texas, Google: Mobile sensors can be used to 
determine pollutants with high spatial resolution>

40Source: http://pubs.acs.org/doi/abs/10.1021/acs.est.7b00891

http://pubs.acs.org/doi/abs/10.1021/acs.est.7b00891


emissions 
EDF, CSU, Google: Newer NG infrastructure less prone 
to methane leaks>

41Sources: https://www.edf.org/climate/methanemaps/city-snapshots, http://pubs.acs.org/doi/full/10.1021/acs.est.6b06095

Methane leaks detected in IndianapolisMethane leaks detected in Boston

https://www.edf.org/climate/methanemaps/city-snapshots
http://pubs.acs.org/doi/full/10.1021/acs.est.6b06095


emissions 
ICCT: Emissions beyond regulatory limits responsible 
for about 1/3 of global on-road diesel NOx emissions>

42Source: https://www.nature.com/nature/journal/v545/n7655/full/nature22086.html

https://www.nature.com/nature/journal/v545/n7655/full/nature22086.html


water consumption
ANL: Hydroelectricity is responsible for 50% of U.S. 
water consumption for electricity generation, only 
6.3% of total U.S. electricity generation

>

43Source: https://doi.org/10.1016/j.apenergy.2017.05.025
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consumer & opinion surveys

purchasing behavior
> NACS: Gasoline prices are less important in consumer perceptions of 

economy
> AAA: Refueling and vehicle costs are viewed as top reasons to not buy EV

CAVs technologies
> JD Power: Younger people more accepting of driving assistance 

technologies
> INRIX: Most people expect CAVs by 2025
> Deloitte: In some countries, tech companies are more trusted to bring 

CAVs to market, in others, OEMs

5
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fuel prices
NACS: Gasoline prices playing a decreasing role in 
consumer perception of broader economy>

46
Source: http://www.nacsonline.com/YourBusiness/FuelsCenter/Basics/Research/Pages/2017-Consumer-Fuels-Report-Survey-Results.aspx,  and 
earlier surveys

http://www.nacsonline.com/YourBusiness/FuelsCenter/Basics/Research/Pages/2017-Consumer-Fuels-Report-Survey-Results.aspx


EV sentiments
AAA via MarketMogul: Refueling and costs are the top 
reasons stated against buying an EV>

47
Sources: http://newsroom.aaa.com/2017/04/consumer-appetite-electric-vehicles-rivals-pickups/ and http://themarketmogul.com/survey-pros-
cons-electric-cars/

http://newsroom.aaa.com/2017/04/consumer-appetite-electric-vehicles-rivals-pickups/
http://themarketmogul.com/survey-pros-cons-electric-cars/


mode choice
APTA: Many people take transit out of necessity, but 
many take out of preference as well>

48Source: http://www.apta.com/resources/reportsandpublications/Documents/APTA-Who-Rides-Public-Transportation-2017.pdf

Preference Economy Need

http://www.apta.com/resources/reportsandpublications/Documents/APTA-Who-Rides-Public-Transportation-2017.pdf


mode choice
INRIX: Availability of parking changes people’s 
likelihood to make a trip>

49Source: http://www2.inrix.com/research-parking-2017

http://www2.inrix.com/research-parking-2017


CAV perceptions
JD Power: Younger generation is much more likely to 
want assistive driving technologies>

50Source: http://www.jdpower.com/cars/articles/jd-power-studies/2017-us-tech-choice-study-results

http://www.jdpower.com/cars/articles/jd-power-studies/2017-us-tech-choice-study-results


CAV perceptions
INRIX: Most people think we will be driving AVs by 
2025>

51Source: http://www2.inrix.com/research-cav

http://www2.inrix.com/research-cav


CAV perceptions
Deloitte: Opinions on most trusted sector to lead AVs 
different across the globe>

52Source: https://www2.deloitte.com/us/en/pages/manufacturing/articles/automotive-trends-millennials-consumer-study.html

https://www2.deloitte.com/us/en/pages/manufacturing/articles/automotive-trends-millennials-consumer-study.html


CAV perceptions
INRIX, SMMT: Stress relief and improved mobility are 
popular benefits of CAVs >

53
Sources: https://www.smmt.co.uk/2017/03/connected-and-autonomous-vehicles-will-improve-quality-of-life-for-six-in-10-people-with-limited-
mobility-finds-new-study/?ReillyBrennanFoT and http://www2.inrix.com/research-cav

https://www.smmt.co.uk/2017/03/connected-and-autonomous-vehicles-will-improve-quality-of-life-for-six-in-10-people-with-limited-mobility-finds-new-study/?ReillyBrennanFoT
http://www2.inrix.com/research-cav


CAV perceptions
Erie Insurance: Drivers are looking forward to benefits 
of additional free time in fully self-driving cars >

54
Source: http://www.prnewswire.com/news-releases/national-survey-from-erie-insurance-finds-majority-think-self-driving-cars-will-eliminate-
distracted-driving-300429651.html?ReillyBrennanFoT

http://www.prnewswire.com/news-releases/national-survey-from-erie-insurance-finds-majority-think-self-driving-cars-will-eliminate-distracted-driving-300429651.html?ReillyBrennanFoT
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policy & business studies

employment
> FOTW: Production and manufacturing comprise 1/3 of motor vehicle jobs
> FOTW: 11% of motor vehicle jobs focus on alternative fuels/drivetrains
> UBS: Dealerships get most of their profits from service and parts 

regulations standards
> ICCT: GHG regulations are tightening worldwide
> CARB: ZEV mandates are in effect through 2025, plan to make more 

stringent afterwards

mobility as a service
> Brookings: “non-employee” drivers growing rapidly
> RethinkX: Transportation-as-a-service can cause EVs to be cheaper than 

ICEs and drastically change vehicle sales

6
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employment
FOTW: Production and manufacturing comprise one-
third of motor vehicle jobs>

57Source: https://energy.gov/eere/vehicles/fact-971-april-3-2017-production-and-manufacturing-comprise-one-third-motor-vehicles

https://energy.gov/eere/vehicles/fact-971-april-3-2017-production-and-manufacturing-comprise-one-third-motor-vehicles


employment
FOTW: 11% of motor vehicle-related jobs focus on 
alternative fuel and drivetrain vehicles>

58Source: https://energy.gov/eere/vehicles/fact-970-march-27-2017-eleven-percent-motor-vehicles-jobs-focus-alternative-fuel-and

https://energy.gov/eere/vehicles/fact-970-march-27-2017-eleven-percent-motor-vehicles-jobs-focus-alternative-fuel-and


employment
NRDC: Motor vehicle production and sales have nearly 
reached 2000 levels in U.S., while employment is still 
down 30%

>

59Source: https://www.nrdc.org/resources/supplying-ingenuity-ii-us-suppliers-key-clean-fuel-efficient-vehicle-technologies

https://www.nrdc.org/resources/supplying-ingenuity-ii-us-suppliers-key-clean-fuel-efficient-vehicle-technologies


employment
UBS: Auto industry accounts for over one-third of 
industrial robots in world>

60Source: https://neo.ubs.com/shared/d1ZTxnvF2k/?ReillyBrennanFoT

https://neo.ubs.com/shared/d1ZTxnvF2k/?ReillyBrennanFoT


dealerships
UBS: While new vehicles bring majority of revenue, 
dealerships get most profit from parts and service>

61Source: https://neo.ubs.com/shared/d1ZTxnvF2k/?ReillyBrennanFoT

https://neo.ubs.com/shared/d1ZTxnvF2k/?ReillyBrennanFoT


emissions standards
ICCT: Standards for CO2 emissions from light-duty 
vehicles are tightening in many countries worldwide>

62Source: http://theicct.org/co2-emissions-new-PV-EU-OEM-performance-2016

http://theicct.org/co2-emissions-new-PV-EU-OEM-performance-2016


biofuels
REN: Many countries have biofuels obligations for 
transportation fuel, many adding or increasing 
obligations as well

>

63Source: https://www.ren21.net/status-of-renewables/global-status-report/

https://www.ren21.net/status-of-renewables/global-status-report/


ZEV mandates
CARB: ARB voted to continue GHG and ZEV programs 
for LDV through 2025, and increase thereafter>

64Sources: https://www.arb.ca.gov/msprog/acc/acc-mtr.htm and https://www.arb.ca.gov/board/books/2017/032317/17-3-8pres.pdf

https://www.arb.ca.gov/msprog/acc/acc-mtr.htm
https://www.arb.ca.gov/board/books/2017/032317/17-3-8pres.pdf


mobility-as-a-service
Brookings: Number of “nonemployee” drivers for 
ground transportation doubled from 2013 to 2015>

65Source: https://www.brookings.edu/blog/the-avenue/2017/06/01/ridesharing-hits-hyper-growth/

https://www.brookings.edu/blog/the-avenue/2017/06/01/ridesharing-hits-hyper-growth/


mobility-as-a-service
McKinsey: Vehicle sharing may partially offset increase 
in vehicle sales due to urbanization; purpose-built 
vehicles may be cheaper for OEM than today’s vehicles

>

66Source: http://www.mckinsey.com/industries/automotive-and-assembly/our-insights/how-shared-mobility-will-change-the-automotive-industry

http://www.mckinsey.com/industries/automotive-and-assembly/our-insights/how-shared-mobility-will-change-the-automotive-industry


mobility-as-a-service
RethinkX: TaaS EV CAVs can potentially be far cheaper 
than personally owned ICE vehicles>

67Source: https://www.rethinkx.com/transportation

https://www.rethinkx.com/transportation


mobility-as-a-service
RethinkX: Cheap TaaS rides can potentially replace 
miles driven by personal owners while total sales drop>

68Source: https://www.rethinkx.com/transportation

https://www.rethinkx.com/transportation


publication
ORNL: Release of 2016 
Vehicle Technologies 
Market Report
The Vehicle Technologies Market 
Report details the major trends 
in U.S. light-duty vehicle and 
medium/heavy truck markets as 
well as underlying trends. This 
report is supported by the U.S. 
Department of Energy’s Vehicle 
Technologies Office, and, in 
accord with its mission, pays 
special attention to the progress 
of high-efficiency and 
alternative-fuel technologies.

>

69Source: http://cta.ornl.gov/vtmarketreport/index.shtml

http://cta.ornl.gov/vtmarketreport/index.shtml
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70

U.S. gasoline prices stable, while price difference grows 

between regular and premium; crude exports growing

13% of LDV sales worldwide are in U.S.; China and Norway 

top EV markets in the world

Fuel economy at all-time high; Bolt cheaper than expected; 

CAVs can impact energy usage; single CAV can smooth 

traffic; mobile sensors can be used to detect air pollutants

EV refueling and costs hindering market; people expect 

CAVs by 2025; production and manufacturing 1/3 of auto 

jobs; California ZEV mandates extended

summary observations


